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Abstract of JP591 64791 



NEW MATERIALA compound of formula I (M 
is two H atoms or metal ions of the 4th period 
in the periodic table; R is substituent). 
USE:Artificial oxygen carrier, gas adsorbent, 
oxidation-reduction catalyst, oxygen- oxidation 
catalyst, oxygen-addition reaction catalyst. 
PREPARATION:After insertion of a metallic 
ion of the 4th period in the periodic table into 
S.IO.IS^O-tetralalpha.alpha.alpha.alpha-o- 
(pivalamide)phenyl] porphyrin, a substituent is 
introduced in the 2-position of the porphyrin 
ring which has become active. 
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(7 1. 65), N; 1 0. 29(1 0. 44)* 
(jj) Cu(fl)-PFP(H) I 9.0 9 ( 1 7.7 mmo 1) £ ^ 

( 0^8 8 5 mo 1 ) £ POC£ 5 8 2. 5 »/ ( 0. 8 8 5 mo I ) £ ?k 

frT&m&Trm&'t'hutfc i J> saaa Lit 

Vi lima lor $g # * ft <D tf? ft 3 Q V X m U ? 

my la o 8^foj#&;&fifaL*&gifaKKu*o 

t > iSST<»TX*-T7k5 0 0 n^*» 

(7«,^X35fl«) t»5J«7-k h V - >^ry-/u 

X ^ * ^ ;7 ^ IJ >> <D m-m & & (Cofll) -PFP(CHO)) 

Jfc S 1 2. 8 * ( IR2|5 6 5.7*) , mp 260 — 262T: 
-27- 



!fHB3$3-164791 (8) 

TLC Rf = 0.2 6 ('/'J J] J* \s — > , ^ v^f 

X-f^(l/l(7A) ) 

I R ^ -e^> h /u (KBr) 1 6 9 0 (v c ==6 l » 7 <" P ) . 

1 6 7 5 (*C=0 • 7*7* * K ) cm' 1 fife 
TJJ # h-v(CHC£ 3 ) ^ max 423,545,586nm 

FDMS h a m/« 1 0 9 9 (Mt) 

7Cjfc<9<#r (C AS H A4 N 8 0 5 Cu 1 iU) 

25 &!H1 ( *t # ) H; 5. 88( 5. 86) ( C ; 7 0.6 6 

(7 0. 92). N; 9. 96(10. 18)* 
H ft W 2. 

Cu(D)-PFP(CHO) 6,0 * ( 5.6 mraol) SrfcflfcgS 12 0 
n/*fc% — SSfLt 2^M ( Rfc* 4tit o 

7* T ♦ 7.SK-7y*»7*/'^B^^ 
X (1/1 ( ) 1. 2 ^ «j» |C ^ AUyto t* « * a 

v y/x-r^ (i/i (r/v)) mm*m ^ it v v * 

*-/u#^A( 5. 5 c«^X3 5<b) tffl»L3t B 
h y - ^ ^ / - Ut, 2 - * a- * 

A'^4 r »>7*y**^74 ( 2H-PFP(CHO) ) 

ito 

-28- 



JfcS 3. 5 4 0 ( IpCJ&flO. 9*),mp258— 260C 
TLC Rf=0.44('/M^^/U-F , ~* X X/ 

(ft/8/1 (*/V/v ) ) 
IR^^^(KBr) 1 6 9 0 (^=0,7^)', 
1 6 7 5 (f C=0. TJ^TK K ) cm" 1 <ffc 

h/u(CHCZ fl ) A roax 4 2 9 , 5 2 1,5 5 9, 
5 9 9 , 6 5 5 nra 

FDMS ^ h A I 0 3 8 ( M t) 

5c##flr ( c j5 H 44 N 8 o 5 i:Lt) 
3S$J<iI ( ) H ; 6.1 6 ( 6.4 0 ) . C ; 7 4.8 3 

(7 5. 12). N; 1 0. 65(1 0. 78)* 
PMR 0 h A (CDC^ 3 ) d (ppra) - 2. 4 1 ( -111 . 
2H , *?n— AN-H ), 0.0 6 8 , 0.1 20 , 0.1 2 5 
(<& * — fiSI , 36H , -CH 5 ) ,7.0 9-8.8 7 (^8 
ffi . 26H , 7 *~A-J£, ifi A* 7 4 9 X«l7k* , 
-CONH- ) . 9.4 1 ( — fiJffll . H . ^O^cHO * ' 
9.4 7 (-18 . H , -CKO) „ 

CMB^^^K^(CDW 5 ) 0(ppm) 2 6.4 5 (-CH 5 ) 
3 8.95,38.84( -C(CH 5 ) 5 ) , 11 5.0 7—14 9.9 4 

-29- 
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1 7 6.5 1 , 1 7 5.6 0 (-CONH-) ,1 8 8.6 9(-CH0) „ 

?k m m 3. 

2H-FFP(CH0) 1 0 0i?V( 0.0 9 6 mmol) £^ o a * 
^i2 0^(CiS»fl, ^^S5ftT Za(CH 5 C0 2 ) 2 - 

2H 2 o * y - ^ ( is >d j§^) la/lrirnA^o 

- ^ ^* - fn*,%*,y£* v h 

7 x ^^^^7 ^ 'J'y<OSffi-i^«:Zn(I)- 
PFP(CHO) **#rtlo 

IRfl: 1 0 4«V ( 9 8.0 * ) . rop > 3 0 0 t: 

TLC Rf - 0.3 5 ( ViJ b f -Jytfy/x-. 

f^(l/l(V/V))) 

IR^-<^h^(KBr) 1 6 90 (vc^Qi » T ^ K ) r 
1 6 7 5 (v c=i r 0 . TA^jF* fc >•") # 

%L * ~* ? U (CHC^ 3 ) X m * x 4 3 4.5 2 5 ( M 
Rlpt) . 5 6 2. 6 0 5 am 
FDMS ^ <* > h A m/o 1101 (m!) 
7C*^#f ( C 68 H 44 N 8 0 5 Z ni ) 

nmm i ) h ; 5.9 8 ( 5.8 5 ) , c ; 70.74 

( 7 0.8 0 ) , N ; 9.8 9 ( 1 0.1 6 ) * 
-30- 



PMR # h a- (CDC/, 5 ) J(ppm) - 0.2 0 8 , 

- 0.1 78.- 0. 142 (#* — , 36H, -CH 5 ) , 
6. 9 0 ~ 8. 3 6 ( £ 3ft ft , 20H , -CONH- 7 * 

- a- 7k 35 ) . 8. 7 1 . 8. 7 2 . R. 73 

$| . 6 H , \? v - ^3?*^ ) , 9.3 6 ( — . H , 

»Cp H0 ) . 9.3 7 (-lft« , H . -CHO ), 

& 56 m 4. 

Cu(D )-PFP(CHO) 1. 1 9 ( 1.0 mmo ! ) CHCZ,^ 
M«0H(l/5 (▼/")) - 3 o n/'^mm Na BH 4 3 7 8.3«? 

(lOmmoi ) ^r^n^T^o graar 5 ^Rf5^ f5 L ?t ^ v ^ 
*S 7k 5ff B* ^ h y *Aj,Tfc&L*:&a&EEfc:g3L, 

2$ Sit & a d ihJl/i, - ^^^-^^i^?!^^^ 
& t t X *) 2 - KD^{/>fA,^^ y h 7 
x y^rt?^7 < U <D *8 - 135 0g (Cu(D)-PFP 
(CH 2 OH)) £#7t o 

JRift 1. 0 2 * ( *JX # 9 2. 655) , mp 2 9 0-29 2C 
TLC Rf =0. 1 9 ( -X "J iJ a* 7* W — y , ~* >> / 
*~ 7 A> (1/1 (v/O) 

2 R.J* h^(KBr) 1 6 9 0 Oc~0 • T $ K > , 

-31- 

■smx-* S > A> (CHCZ, 5 ) ^ m ax 4 17,511.542 
( 711 (R ) . 5 8 5, 6 4 0 nm 
FDMS m/« 1 0 4 0 (Mt) 

TtXftrt ( C 45 H, B N 6 0 5 <fc UT ) 
Sfe SfJ AS ( &f # IK ) H J 6. 8 0 < 6. 5 8 ) . C 5 7 4.7 8 
( 7 4.9 7 ) • i 0. 6 5 ( 1 0.7 6 ) * 

PMR J* ? h A- CCDCZ 3 ) a (ppm) - 2.6 2 . 

2 H , t? n - a- N-H ), 0.0 3 6 , 0.0 5 1 , 0.0 5 8 , 
0.0 8 3 (^^-2i. 36H, -CH 5 ) , 2.7 9 (Efi 
j$ , H . -OK ) , 4.9 6 ("Mm r 2H , ~Cg 2 OH) , 
7. I 5 — 8. 8 3 ( . 26H ,7 , •= A^S| . 

D^t**. -CONH- ) » 8.9 9 (—£19 , 

CMR *e ^ h a, (CDCZ 5 ) * (ppra) 2 6.4 2 (-CH S ) ♦ 

3 8.8 7 ( -C(CH 5 ) a ) , 6 0. 1 S ( -CH 2 OH ) , 

11 4. 02 — 14 8. 20 (7* -A^m * A- 7 * U ^ 3* 
j& 3R ) , 1 7 5.5 1,1 7 5.7 7.1 7 5.9 0 ( -COhTH- ) „ 
*3fl3 6. 

2H-PFP(CH 2 OH) 1.04?( 1.0 romol ) % S> 9 » A* X. 
^1 0 On^lgjlU p-hA^Jt>-^/u*- 
-3 3- 
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ftBa*859-164791 (9) 

I 0 40 (f C - O fc) cwT 1 fa, 1 6 75 (^=0 i 7 A- f 
* K )■ 'on- 1 fl^ 

17 J* -« ^ > a* (CHCZ 5 ) * m * x 4 1 3 , 5 3 5, 
5 7 2 am 

FDMS ^ h A* n/e 1 1 0 1 (M +) 

Jtm&9f < C^H^NgOgCn, t L-C ) 

H fROlK ( ft » il ) HJ 5.9 9 ( 6.0 3 ) , CI 70.53 

(7 0. 79), N; 9. 91(10. 16)56 

*-mm 5 

2H-PFP(CHO ) 2.2 9^(2.2 0 mmo 1 ) £ ? n B * // 
A/ ^ ^ y ^ (5/1 (V/V)) (Cfcfl* L » N*BH 4 

^^■^^o s3ij8iW4. t & < wmKnm-t & z t 

K J: D % 2 - n Kb f h 7 x v 

^ ue A- 7 ^ U ^ (2H-PFP(CH 2 OH)) ^^T^o 
IKfi 2. 2 2 * OK ^9 6. 8*) rap>300t: 
TLC R { »0.51(^p» t^^a/> >r ^ (10^-C^))) 
I R^^j? V A* (KBr) 1 6 9 0 (v C===0 ,T $ >* ) , 
1 0 6 0 Oc- OH 1 6 7 5 (v c=0 § T ^ T 

-32- 

A- ^ a i; h* 3. 8 ^ (20ramdl ) SV^'i ^^8b/ (100 
mmol ) ^*aA7t o 5 0 C T 5 BJM^ U7tm » .2 0 
w/o>^y->a,^xni^-ci 0 ^ M » » L 7t . Jfe 

K*m-n&-i£&&m#kr?&. ****** 

/ t * ; - a, (%/\ ow ) ) m fit ^ ^ v» * ^ ij * r 

a» * ? J* ( 4cm*X2 4cm) -Cfnn-tZ Z t K X $ » 

7 X >-^,1?^7^ U^( 2H-PFP(CH 2 0S0 2 -O' CH 5)) 
* » ± o 

IRJ10. 9 * F ('1R«7 & 8 K ) 
TLC Rf =0.0 9 (^D # &* As 1/ — h , 

AsJ./**S-A, (9/1 (V>V)) ) 

I R ^ ^ h A- (KBr) 16S0(»C-Oi7ir), 
1 3 4 5,1 1 6 0 (" S o 2 ) fe» 10 60 (^ C . OH ) 

on" 1 tBSc 

h * (CHC/.3 ) ^ mi x 419,513, 
5 4 4 (MtlK) , 5 8 8 , 6 4 5 nni 

^ *9 a ( tf 3? <S ) HJ 6. 10(6. 24) ,C;7 2.0 9 
(72.34),N;9.11(9.37)gS 
-34- 



PMR * ? f ^ (CDa 5 ) *(ppm) - 2.6 4 ( — g 
m . 2 H , tf n - A- NH) . - 0.1 3 7 , 0.0 9 0, 
O.D 9 7 , 0.1 4 9 («&^ — Kite * 36H , fcf n 4 a 
-CH 5 ) , L.7 50(— Mm . 3H . -<>CH 5 ) • 6^2 
( ~ S . 2H . -CH 2 - ) ,7.2 2-9.4 7 (^1 
ffi , 31H , * ~ a 53 t a y a >; X 8* * 3fc . 
-CONH-) o 

CMR .* -e ^ b ^ (CDC£ 5 ) «(ppm) 2 6. 3 6 , 
2 6.5 4 ( -CH 5 ) ,3 8.2 2,3 8.6 3,3 8.9 5 
(-C(CH 5 ) 5 , -0"^ H 3 ) . 1 1 4.6 6 — 1 5 1.6 5 

i y * - *m > * * ? * >j * m « # ) > 

17 5. 62, 17 5. 80 , 17 6. 07 , 1 7 7. 16 (-C0NH-) 0 

* ft til 7. 

Ca(B )-PFP(CH 2 OH) 1. 0 1 9 ( 0. 9 1 6 mrao 1 ) & 
^o^y^yB 0«/ JSP U» ^^^-^A-^sA 
^ n ij K 3. 5 4 nl ( 4 5.8ramoi ) , fcf »J «/ ^4.4 5 
st/ ( 5 5.0 mraol ) £8§;&nL it o & jg "C 3 0 # S J& 

L*o zk ift - fcfc • £E & ♦ ^ o e »h // a 
/ * * S - *> (5/1 (V/r)) L ^ i"J # 

-35- 

(4 9,5mmol)^i5lJ|iL7t e Siar 1 6 |WJ K JE U 
« . 2 5K^O^^y-/u**nX.5^MflH¥b 

*L «» # tffc ♦ 4£ |fc ^ » O 7* A- A / > & 7 — A' 

(7/1 (V^)) ^7fe^y***^A9ACS 

^■ju^^lfjaia-^Si 2 - y ^ y = 

* -y > ^ tf /)r v y? x >'*#s^7j \) is 
(2H-PFP(CH 2 OS0 2 CH 5 ) htlfc* 

*fc:£ 2.2 2 * (1R^ 9 7.4 * ) , nip 18 8 — 1 9 0 C ( #8? ) 
TLC Rf = 0. 1 2 ( ^ V - h , ^ n » * A- 

A / / ^ ^ -a (9/i(V/V)) 

IRx-sV h A- (KB r ) 1 6 9 0 ( *C=0 . T * F ) , 
1 3 5 0 , 1 J 60 (*S0 2 ) o»~ 1 #, 1 0 60 (*C-OH)«T 1 
18 

*T *I ^ ^ (CHCZ, 3 ) ^ oai 4l9 ( 6 13, 

5 4 4 ( m & <R ) . 5 8 8 , 6 4 5 *m 
7C 25 tff (C 46 H 70 N e 8O 7 t U-T ) 

!H!I tt ( Jt ) H ; 6. 0 9 ( 6. 3 0 ) C ; 70.50 

(7 0. 82), N; 9. 98(1 0. 0 1 ) * 

PMR ^ h A< (CDC^ S ) a( PP m) - 2.6 6 ( — ftj© . 

-37- 
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!ia«59-i6479i no) 

a * ? A ( 5. 5 cw* X 1 5 on ) -CfflSI^ * C £ PC £ 

x z/ ^ & a* 7 < y >- o^ri^ft (cu(h)-pfp 

(CH 2 OS0 2 CH 5 )) * # * o 

lRft 1. 0 7 9 ( l^^K 9 8-9^ ) , mp 18 5 — 1 8 St 

( ) 

TLC Rf = 0.2 9 (ViJ *^/V- h , ^ n n ^ A- A / 
tfi7-»> (5/1 (V/V)) 

IR^^^ h A* (KB r ) 1 690 (fc=Or7? h') , 
1345 , 1160 (^S0 2 ) 1040 (t*C-OH) 

*T ^ ^-^^ h A-(CHC^ 3 ) ^ m i Z 412,535,571 
( M flRlR ) nm 

7C#;fr#f (C 66 H^ e N e so 7 Cu 1 i: L-C ) 
^pEJnSC^t*^) H;5.5 1(5.8 0),C;67,00 
( 6 7. 1 3 ) , N ; 9. 2 7 ( 9. 4 9 ) % 

2H-PFP(CH 2 OH) 2.1 2^ ( 2. 0 4 mmo! ) 

^A-Z^XS O^fCi^l. pt^V^A-Jjt — A- 

^ » •) K3.5 4 0.8 mmo 1 ) , V ^ X 4 vtt 

-3 6- 

2H , o - a-^-H ) ,- 0.1 3 4 , 0.0 7 8 , 
0. 1 4 7 , 0. 1 6 9 ( ' & * — S j0 , 36H , tf» ^ » ^ a 
-CH 5 ) , 3.4 3*( — , 3H , -0SO 2 CH 5 ) , 

6.5 3 ( ZlfiJ© , 2H , -CH 2 - ) , 7. 1 9 — 9.6 7 (^ 

-CONH- ) „ 

SS <ai 9. 

2H-PFP(CH 2 OH) 6 0ap( 0.0 5 8 mniol) V ? e a 

( 0. 1 1 6 mmo l)t MJxf >7 ^ X 0. 2 R< (0.1 4 0 
mmol) ^r«|*n L*o > mm X 2 BWSteL* 

& > 5kift, ^iftL* *fc^wn*A--fc/>r;*y 

- a- (20/1 (vyV)) mm^m^it y 9 * ^ a- * ^ a 

( 2.3««* X 1 5em) r*»$8^^, £ 2: j) , 2 - ^ o 

* > A- k? h^sV'-Xi^A*^^ V >^ (2H- 

PFP(CH 2 Br) ) «r# it * 

HXS'3 5. 0fl¥(JjSt2|K5 4. 2*) 

TLC Rf=0.81 (s^V ^7 ^ A 7° V - , ^ a a 

*A-A/y^y— a- (9/1 (V/V)) 

IR ^ ^ ^ A- (KBr ) 1 6 9 0 ( * C=0 * T ^ F*)cnT* 
-3 8- 



. J 0 6 0 C^C-OH) crn*" 1 
UJ tn ^ ^ ^ h A* (CHCZ a ) J mftX 4 2 1 ,514, 
5 4 5 ( *! (ft ) ,5 8 7,6 * 5 ™ 
TCfc^rr (C 65 H 67 N e 0 4 Br 1 ± Lt ) 

n m ffi. C fit n fii ) h ; 6. i. i C 6. i z ) . c ; 7 0.4 i 

(7 0. 70), N 1 0. 00(10. 15)0 
PMR * ^ ? Y (CDCZ 5 ) ^(ppro) -.2.5 8 ( — . 
2H, tfn-/uNH) » 0.00 , 0.05 . 0. 093 ( * 
-li , 36H , -CH, ) , 1.6 4 (-1* . 2H , 
-CH 2 Br) , 7,1 2^8.7 9 (#fl«9 , 27H , V * - 
, < 9 ffl** i -CONH- ) o 

nmm i o. 

2H-PFP(CH 2 OS0 2 CH 5 ) 2.1 * ( 1.8 8 mmo I ) * T ~te 
h v 3 0 fc'ift 2>> L > 2 - > * A* - 2 - ^ b 
/-^vl 5 0 «/ >t * « T <t * V 'J * * 

1.2 2* ( 1 8.8mmol) jSSjduft, 3B$flfl#fr;ft^Wl'3'2>o 

L*lfc7kifefc*'£*$o # JE l£ (STlfe & m * J* o 
p # >v a - > ^y-A-^feWISifli^&ttl'CX 

-30- 



11^53-163791 (11) 

»; x (2H-PFP(CH 2 N 5 )) 

IRS 1.5 0 P ( 7 5.0 j<) 

A/y^y-A^Cia/1 (Y/V) ) ) 

IR ^ (KBr ) 2 10 0 C"N 5 ) ■ 169 0 

(*C=0 t 7 $ K ) cm _t ft 
«T^U * <* * h A- (CHC^ 5 ) A m „ x 
FDMS 1 0 6 5 (Mt) 
7t*fr%f ( C^H^N,^ t It ) 
n m it ( 5t # <E ) H ; 6. 1 4 ( 6. 3 3 ) , C ; 7 2-9 8 
(7 3. 22) ,N; 1 4. 44(1 4.45)56 
PMR ^ ^ h A- (CDCZ.^) *(ppra) I -2.6 2 (-f 
19* 2H . tf n -y^N-H ) , 0.0 6 1 > 0.0 8 0 , 0.085 
( 45- * — 2 » . 36H , -CH 3 ) , 4.6 4 ( , 
2H , -CH 2 N S ) , 7. 1 4 — 8.8 6 ( , 27H , 

7 x . A* 7 .< U X 3& * & . -CONH- ) 

CMR -X -« ^ h (CDC£ 5 ) a (ppm) : 2 6. 4 2 
(-C(CH 3 ) S ) , 3 8.8 9 ( ~C(CH 3 ) 5 ) ,49.79 
(-CH 2 N 5 ) ,114.37 — 14 7. 11(7* aa A?Vk , 
rfe a. 7 ^ IJ^K«) , 17 5.48 , 1 7 5.60 (-CONH-)o 
-40- 



^as n i i. 

Cu(n)~PFP(CH 2 OS0 2 CH 5 ) 1. 0 3 * ( 0.8 7 2rorool) 
* DMF 2 0 *$K f» » U , T *Mfc 7* h V » * ^ 3 * 
( 1 7.4 mmo 

/to ^ ^ii^SJB^KW Lt^l^ 1 0. 

^y-^^&fTttrn-faa&rcifti 2-r 
itrtr*'**'* \ v*,*s**A''7 4 y • ^ © $8 

Zl jUStt (Cu(fl)-PFP(CH 2 N 5 ) 

230«?(>IX2£2 3.4*) ,m P 252~254C 
TLC Rf = 0.5 8 ( '/'J i) f 7 \s - > , ** ^ * 
^ / 3i - 7^ A- (1/1 (r/V ) ) 

IK -X *"* ^ ^ (KBr) 2 10 0 (fN 3 ) .18 9 5 

(*c=o » t ^ r ) ffeo 

By** ^ ^ ^ h a- (CHC* 5 ) ^ m4X 4 1 1 . 5 3 4, 
5 6 7 ( M !R 'J* ) on» 

FDMS ^ ^ h A- m/« 1 1 26 (Mt) 
TC^^^f ( C 6S H 45 N 1 ^^Cu, t LT ) 
* Wflft ( tt^fia ) H ; 5.6 7 ( 5.8 1 ) . C ; 68.9 5 
(6 9. 22), N;i 3. 51(1 3. 6 6)0 
-41- 



^ « 1 2- 

Cu(ff)-PFP(CH 2 N 5 ) 2 0 3B?( 0.1 80 mmol ) 

^ ^ ^ ^ 7 ^ XI 5 0 «P ( 0. 5 7 mmo 1 ) £ J&D X T 

( 7. 5 mmo 1 )£i8iTL. iK^tiilt 4 0^f B ] 

r& ^ ^ » mm * © * L 7t % , ^ p o ^ 

A'J./tfS-A' (20/1 (W)) K ^ ffl ^ 7t V 
y i3 &* iJ 7 ^ (3.0citt^X25cm)^ffl^Tf9«{-f 
^Ct^Ci^v 2 - 7U^fA^^» ^7* 
x ^ /v 7 ^ ij ^ © £g ^ (Cu(fl)-PFP(CH 2 

NH 2 )) tftit o 

i^S 1 3 2 J7 (66.6^) 

TLC Rf=0.2 5 (VI) I/ - h , ^ o 

(20/l(>/V)) ) 
IB. ^(KBr) 3 5 0 0-3 3 0 0 (^NH 2 ) » 

3 4 3 0 ( VNH » T ? K ) , 1 6 9 0 ( ^C=0 » T $ K ) 
cm" 1 ^, 2 100(»'N s )«" 1 ffifto 
*T VL * * * Y *> (CHCZ, 5 ) X mnx 4 1 0,5 3 3. 
5 6 7 ( N&W. ) ftm 

-42- 
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FDMS X ? h A* n/« 1 101 (M+l)t 
7t *##f ( G AS H 4 ,N 9 0 4 C« 1 tLt) 

mm®. ( ) h ; 6.0 0 ( 6.1 3 ) , c ; 7 0.6 9 

(7 0.86 ) ,NJ 1 1.2 7 ( 1 1.4 4 )K 

nnm 1 3. 

2H-PFP(CH 2 N 3 ) 2 1 0B?( 0.1 9 7 mmol) t / 5 A 
1 5n/KS«?l, SRaflt'PT h 'J 7 x - 

.* 7 < ^ l 6 o ( 0. 61 mmol ) $: ;&n x & , . ^ 

0. 5B< (7.5 mmo 1 ) 3: T L * ^ ® t 1 6f^M^ 

5i ja m i 2.Tig^yt k& < m m k wi? 

x ;* A- 7 ^ l> V (2H-PFP(CH 2 NH 2 )) h tt 

ft • 

7 0«y(IR?3 4^6 ) 
TLC Rf = 0. 4 1(^9 h , ^ o o * A' 

a/> * y -a- (10/1 (▼/*)) ) 

IR ^ ~* ? h A* (KBr) 350 0 — 3300 (*NH 2 ) » 
3 4 4 0 (*NH » T $ r ) , 1 6 9 0 (fC=0 T $ r* ) 
c«* 1 ffe* % 2 1 1 Oct" 1 ("Ns)**" 1 ffi^co 
-43- 

y V (2H-PFP(CH 2 OCOC^) ) rfl*g&&<Dj£ T flfr 6$ 
ft # h tl ft . 

TLC Rf =0.6 8( -y V * >T ^7 \s - h , V V 

/*-:rA./T-te h X (5/5/1 (v/V/O ) , 

2H-PPP(CH 2 OH) Hra^ff=r Rf =0.4 4 

FDMS m/« 1 1 20 (M? ) 

^ to flj i 5. 

SSJfi^ 1 4. 2H-PFP(CH 2 OCOC«0 1 1 0 «V 

(0.1 0 ramo 0 «/ K i& »f L » 

l-(3-7 ^ /n ^a, ) ^ $ * \T - * \ 2 S vtp 
( 1 mrao 1 ) , MJifAT^aU^t lramo I ) * 

an * t is fla r 1 e^MRis^-fr^c E # * « e 

(10/1 (tr/r)) »«tffl^3fe^U * A- * ? A 

2H-PFP(CH 2 OCONH(CH 2 ^1^ ) jfttft'bJl*:. 
IRft 7 5^(^*5 9.5 # ) 
TLC Rf=0.3 9('/>J*^^/»/- S , ^ p 
^uA/>^y-A- (10/1 (▼/✓)) ) 
IR^-<; h a- (KBr) 1 7 2 0 (f C=0 • * ^ ^ f ) • 
-45- 
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mm%~ 164791 (12) 

^tg^^^ h A* (CHC^ a ) ^ max 4 18,512, 
5 4 4 ( ) . 5 8 6 , 6 4 3 d« 

FDMS * -e ^ h ra/a 1 040 ( M+l ) ♦ 

( C 45 H 69 N 9 0 4 £ Lt ) 
9k Wife ( fft « HL ) K ; 6. 6 6 ( 6. 6 9 ) , C ;. 7 4.8 7 
( 7 5.0 5 ) t N ! 12.04(1 2. 12)* 
PMR ^ h A* (CDCZ 5 ) - 2.6 1 ( — £«8 , 2H r 

p -^N-H ) , 0. 083,0. 073,0. 053, 0.041 , 
0.0 3 6 ( , 36H , -CH 5 ) , 1.9 2 (ffjk 

H . 2H , -NH 2 ) , 4.1 6 (— £j£ , 2H , -CH 2 -) f 
7. 1 9 — 8. 8 2 ( , 27H , 7 * - A^ , a* 

7 A 'J X 8*3* 3fc » -CONH*) „ 
* * W 1 4. 

2H-PFP(CH 2 OH) 1 0 4V( 0.1 Onimol)t^^ % 

/ ^ x 2 o «<fcis»L'r o cic»» L*'. * * 

X i.o mmol tittr E3 «5 ft ^ * IS -ft 0. 2 3 % 

b k i Kfe i*it & * mm&a&mo**** 

-44- 

1 6 9 0 (*C*=0 .T ? P ) «» " 1 flfe 

^T^^ ^^ h A- (CHC^ 5 ) X n&x 4 18,512. 
5 4 4 ( TJf pt(K. ) . 5 8 5 . 6 4 0 urn 

7C*^^f ( C 72 H 77 N 1t 0 4 t L-C ) 

Sfe «0 fll ( fft^M) H;6.37(6.51),C;7 2.23 
(7 2. 52) rN.t 1 2.7 8 ( 1 2.9 2 ) 55 
PMB ^ ^ h >u (CDC^j ) *(ppm) - 2.6 0 (— .fi 

US . 2H . o - ^ N-H) ,0.0 0 7 ,0.0 5 1 , 
0. 075,0. 117 ( &*S.m . 36H , -CH 3 ) , 
2.0 3 ( . 2H . OCONHCH 2 CH 2 CH 2 ) , 3.1 9 

( mMM » 2H , OCONHCH 2 CH 2 CH 2 ) . 4.0 9 ( H 

® ffi . 2H , OCONHCH 2 CH 2 CH 2 ) t 5.0 4 ( "®Jgf , 
H , CH 2 OCONH) , 5.7 3 ( » 2H , 

CH 2 OCONH) , 7.0 3-&8 3 ( , 30H f 7 * 

55 7k * , -CONH-) o 

CMR ^ ^ ^ \ a<- (CDC^. 5 ) a(ppro) 2 6.4 5 (-CHj), 
3 1. 43, 3 7. 78, 4 4. 21 ( CH 2 CH 2 CH 2 ) , 3 8.8 9 
<-C(CH 5 ) s ) . 6 1.3 2 XCH 2 OCONH) . 1 1 4,3 7~ 
15 1.2 2(7 * ^A-J& r4f^74 9x9K,AC^«f 
-46- 



$^y*-A-8JjBi#) , 15 6.37C -OCONH- ) , 
1 7 5.4 6 , 1 7 5.7 2 , 1 7 6.1 6 (-CONH-) 0 

* m m 1 6. 

2H-PFP(CH 2 OCONH(CH 2 ) 5 )£jJ > 3 8 ( 0.0 3 2 
mmo 1 ) £ THF 1 0 (C i» W L t ft* fll Jll 1> » & . 
$t fffe T ft: PeBr 2 '4K 2 ° 9 2. 1 a? ( 0. 3 2 mmo l)K 
U 5/ f 0. 0 2 6 */ ( 0. 3 2 mmo I ) ± 1m X. 7t o 
2.S*Mmfl&K~CRJ&U/Lfe, ft* E L > ^ 

pa*A-A/>^y-A (lO/KV*)) *g tf£ £ 
L 7t y U A< i3 9 * (2cm^X20cm)-t:ira$S|"f* 
£ & T 8fc = tffi -1 ^ 7)* *t -f X Br 0 £ ^ o T 
A^^/tJ^O^f^ FeCnD-Br^-PFPCCHaOCONH 
(CH 2 ) 5 NJI 

tfc it 3 O V U* 7l,0#) 

TLC Rf -0.2 7 ( X >J # A- ^ U — h , » 
*AA/>^y-A- (10/1 (v/v ) ) ) 
IB -* ^ h A (KBr ) 1 7 2 5 ( *C=0 » * V ^ V > * 
1 6 9 0 CC = 0 . 7^ M«i' 1 ft& 

& * * ^ ^ (CHC^ 5 ) <? max 4 3 7,5 0 5, 
5 7 5 , 6 4 0 , 6 5 7 ( ) 
-4 7- 



( ftt#<! ) H'; 5,6 0 ( 5,7 0 ) ,C; 6 4.80 

(6 5. 21), N; 1 1. 38(1 1, 62)9* 
n n 03 1 7. , 1 8 

Cu(fl)-PFP(CHO) 8 8 2V ( 0.0 8 mmo I ) ^ h x y 
2 5 ntKl&m L ^(O^sP^CH-COjCHj ( mp 16 2 
^163C) 4 0 0 V(12 mmo 1 ) t SSyfol^ 2 0 ^fW 
^^3S5t£U7to J=£*C« 1 0 96 - ^ x y®*^^, 

*f> & ♦ ^^^^^'^!7A_bTte^, & & BE 
SLTto ^fSt^^^^/^-X^ (1/1 (v/*)) 
£ fifc t L ^ ^ »; il <r* A- 1i y A (2emtfX2 0a») 

? * ft; O Cu(n)-PFP(CH=CH-C0 2 CH 3 ) * =?# * • 
(1) h ? X J* - Cu(n)-PFP(CH=CH-C0 2 CH 5 ) 

5 4. 0 V ( 4SC$ 5 8. 4 * ) 
TLC Rf = 0. S 3 ( I! # r ^ / »/ - h , x -fc* 

(4/S(Tv/V))) e 
I R KA' (KBr ) 1 7 2 5 (^C=«0 . * .x ^ a* ) , 

1 6 9 0 (vc—O - 7 ) - 1 6 2 5 ( ^C^C » 

—48- 



fin * * h *> (CHCZ 5 ) X m&x 4 2 2,5 4 2. 
5 8 1 nm 

FDMS ^ ^ h A* m/ft 1 1 5 6 (M+ ) 
7C*#4*T ( C^K^NftC^Cu, t U-C ) 
««ffl(tf»itt) H» 8. 78( 5. 92) r C ; 7 0.33 
(7 0. 60). N: 9. 60( 9. 69)* 
(2) y ^ - Cu(n )-PFP(CH = CH-C0 2 CH 5 ) 
ifc S: 9. 3«y 1 0. 1*) 

TLC Rf = 0.4 7 ( '/'J#^^/V-^ , ~* ^ * / 
i - T A> (4/5(*/v)) ) o 

IR ^ -e^ h A- (KBr) 1 7 2 0 ("C=0 . ^ A- ) . 
1 6 9 0 (*c=0 » T $ K ) . 1 6 3 0 ("C=C . 

5J tft ^ ^ »■ * (CHCZ 3 ) 4 1 6,5 3 8. 

5 7 4 nm 

FDMS * ^ h A m/e 1 1 5 6 ( Mf ) 

7C$fc#*T (C A8 H 68 N 8 O 4 C 0l i L-C ) 

* ffl) {1 ( «" * ft ) H ; 5. 8 5 ( 5.9 2 ) . C : 7 0.3 9 

(7 0. 60), N; 9. 55( 9. 69 ) 56 
-4 9- 



sink f9 1 9. 

h 7 X ^ - Cu(II)-PFP(CH=CH-C0 2 CH 5 ) 5 4^ 
( 0. 0 4 7 mmo 1 ) THF 2 0 1 0 

* - tZ 9 + 100 offcgsaa l-C , 

t*^7t&, m^^<f*> x.^ X mm ± 

*LA:« » iSHE , ^ / ^ - T a ( 1/1 (v/ 

v))K*§«£*ffi^7t^y *^^*7 A (2.8on^ 
X40 OT )t!ffl$Si-r*ti^XjJ» 2 - ( 2 - ^ 

y ^ o m~ 155^ (c«(fl)-PFp((CH 2 ) 2 
co 2 ch s )) aum h ix o 

iRft 3 5. 5 wg ( 6 5. 6 <f> ) 

TLC Rf — 0. 5 0 ( f V * A 7° V - h , V 
*y/*-t^ (1/1 (V/v)) ) 

IR ^ ^ h a- (KBr) 1 7 3 0 ("C=0 . a ) , 

1 6 9 0 (v C = 0 «7 i K ) cm ~ 1 4fe » 1625 (^C=C . 

BJ^ ^ ^ h A* (CHCZ, 5 ) ^ ro&3C 4 1 5.5 3 8. 
5 7 2 ( MKK ) , 6 2 2 nm 
~50- 
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FDMS ? Y A> ir/a 1 1 58 (Ml) 

TC^^rf (C 4B H 7 . 0 N 8 O 6 Cu 1 t U"C ) 
ftfflllft ( ttnm ) H; 5. 89( 6. 09) , C; 70.20 

( 7 0.4 8 ) ,N;9.U(9.67)^ 

% m n 2 o. 

Cu(fl)-PPP((CH 2 ) 2 C0 2 CH 3 ) 2 0 «P ( 0.0 1 7romol) 

* Aft K 2 Li S«ir 2 i^flilK^^^ 

to & K*k/->>^ ° ^ / * X 50^/50lil^K:ff 

L> * -* x ^ / * - -r *> (l/l(v/v)) 

ffi 7t ^ y }) r *s -ft ? u+ ( 2w^x20o») tfB£3 
f i t i (C Jt j) , 2-(2 A *!***'*A*ilf* 

yu)Jl^A'kf^r v r 7 * ^ * A- 7 .< »J X 
(2H-PFP((CH 2 ) 2 C0 2 CH 5 )) ***j*:o 
*1 1 3. 5^ 7 L 4 * ) 

TLC Rf = 0. 5 0 ( *S V i) ** A- / V - h , ~* V V 
/ x - /u (1/1 (*/v)) 

IR ^ h (KBr) 1 7 4 0 (*C«0 » 31 * A* ) ♦ 

1 6 9 0 ("C^O . T $ K ) cw ~ 1 <fe'. 

-51- 

3: fll ^ A. V IJ t 2cm4 X 2 0cm) *m 

\* T fit * t k K X !> * 2 

A* * * * h7*yx.tf/u7 4 \) f ( 2H-PFP 
((CH 2 ) 2 COOK)) tft^, 

IR ft 1 5. 0 ( W # 6 7. 5 ^ ) 

TLC Rf = 0.2 4 ( *^^/ / V- h , ^ o p 

20/1 (v/V ) ) ) 
IB^-<^ ^ (KBr) 1 720 (*C = 0 . *^>Ky|8), 
1690(v C =O » T 5? F ) cm" 1 , 1740( *C=*0 . 

* * * ) m & * 

Y A- (CHC4 5 ) ^ max 418,512, 
5 4 5 ( ) , 5 8 8 , 6 4 S nia « 

FDMS n/« 1 0 8 2 ( Iff? ) 

7C 5S ( C A7 K 7D N 8 0 a Ht) 

nmm ( w- # <a ) h ; e. 4 7 ( e. 5 1 ) . c ; 7 4.0 4 

( 7 4.2 8 ),N|ia2 9 ( 1 0.3 4 )^ 
PMR z*. ■< ? Y A* (CDC/, 3 ) *(ppn,) - 2.6 1 ( —Si® , 
2H , tfp-A^N-H) ; 0.0 9—0.2 8 ( . 36H , 

-CH 5 ) . 2.8 5 ( HJt& . 2H . -CH 2 CH 2 -) . 3.2 1 
( = ffi m . 2H , -CH 2 CH 2 - ) , 7. 02 - 8. 85 ( £ 
-53- 
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ftBHK9--16*791 (14) 

*S1% * * ? I* A* (CHCZ 5 ) * msx 4 1 8 . 5 1 2 . 

5 4 5 ( ET&Jfc ).587,643 nm 

FDMS M n/e 1 0 9 6 (M? ) 

75* ( C 68 H ;2 N e 0 6 at) 

* W« C tt»tt ) R : 6.4 6 ( 6.6 1 ) • C ; 7 4.2 1 
( 7 4.4 3 ) . N ; 9.9 8 ( 1 0.2 1 ) * 
PMR * <* ? h A- (CDC£ 5 ) J(ppm) - 2.6 0 ( — 2£ 

j$ , 2H , tfa-^N-H) , 0.0 9-0.2 9 ( > 
36H , -CK 5 ) , 2.8 8 ( =SiSI . 2H , -CH 2 CH 2 -) ■ 
3.2 5 ( HfiJ® , 2H , -CH 2 CH 2 -) , 3,6 3 ( — £j® > 
3H , -COOCH 3 ) , 7.0 4 — 8.8 4 ( £3£J® . 27H , 
^ , = ,uJ$ , #^7 4i IJ yJSTk* . -CONH- ) o 

% & m 2 1. 

2K-PFP((CH 2 ) 2 C0 2 CH 3 ) 2 2. 5 ( 0.02mmol)fc 
* # -/ - A* 1 0 «/ K * fi* U , * HMfc * * »J 9 A 
8 nip ( 0.2 ramol ) *^tr7kl^^ 0. 2 flp A. • 

BS^^^t UTto ««*«JES*«^ n a *a- 

^ ^ p n ^ a / > ^ " > — A* (12/1 (v//V)) 41 
-52- 

fi^ , 27H , 7 x * »M. , tf*'? A y ^St7fc5R r 
-CONH- ) o 
^^^122. 

Co(U)-PFP((CH 2 ) 2 C0 2 CH $ )2 3. 2 59 ( 0. 0 2 mmo I ) 

X^, 2-^A*j*e^^3L^-A**f^- v r7x^-^ 
#^7^ 9 yo«zf«t» (Cu(ll)-PPP((CH 2 ) 2 
COOH)) &&btl1t o 

IRft.l 6. 7 J?y ( 7 2. 9 ^ ) 

TLC Rf — 0. 2 S ( V y - h f n 

(20/1 C v /V)) ) 

IB ^ f h A, (KBr) 1 7 1 0 ( * C = 0 ) , 

16^0 (^C=0 Pjoi" 1 !, 1730 ( *C=0 . 

^ ^ ^ a- )«,-' m^- 

TITS! ^ h A* (CHO£ 5 ) ^ TOftX 4 1 5,5 3 7. 

573(^?RiR) , 622 nm. 

FDMS ^ -e^ h /i/ n/a 114 3 (Mt ) 
t£ * fr'm (C i7 H 6e N 6 0 6 Cn 1 at) 
^®ldCtV»m) HJ5.84(5.99),C; 70.00 

(70.29),N; 9.54( 9.7 9 )£ 
-54- 



m as m 2 3. 

Cu(B)-PFP((CH 2 ) 2 COOH) 1 5 *9 C 0. 0 1 3 mroo 1 ) 

t •>> ; o ^ ^ y i o*rffcf£fc?L-tift'fb? L *- 

a 0. 0 5 ^ ( 0. 6 9 mmo 1 ) tJHlA^o 2 f$ flfl 

SIS^i^^L, o-5t:o^f0fil^o l - 

( 5 - T^^^^^a-) - 2 - ^^/^-f $ * *S 
- A- • 2lfilt^( mp 1 4 2-1 UTC :^5EfeK: 
O ^ T fcfc > #J A. k£ E.Tsuchlda -ftfe , Bull. Cham. 

Soe.Jpn. ,55, 1890. ( 1982). jc « 
ft "T ^ & ) 3. 2 *p ( 0. 0 1 3 mmol) 

x m. m. m l , h u ^ *> r « >- o. o 1 ( 0.072 

2 1st f£ % * & & . fcfc HE & *3 U Jt . 

U * A* J* / * f J -As (10/1 (W)) 

ft D # A* * ? A ( 2 cnr X 2 0 tf» ) TT*ff #1 t § 

CUU. Cu(D>-PPP((CH 2 ) 2 CONH(CH 2 >^Q*-) 

-55- 

t,^A/y ^ / - ^ (10/1 (v/v ) ) > 

IK x-Zf ^ (KBr) 1 6 9 0.1 6 6 5 (fc = 0 # 

T S r ) cm ' 1 flfc 

Vt * -* ^ b A> (CHCZ. 5 ) * max 4 1 6,5 0 8 , 
576 , 640 , 6 7 4(^RIP) nm 
FDMS m/ft 1 2 8 5 ( (M+l )t ) 
7C3£^#r ( C 74 H 83 N 1l 0 5 Fe 1 Br 1 tUt) 

3? W «[ ( m n flfc ) h ; 5. 9 7 ( 6. 1 2 ) , c ;.6 6.5 4 
(6 6.8l)»N;il.02(1 1.28)* 

^ m m 2 4. 

^ m m 1 6. r m n * * f* (di) • Br e -PFP(cH 2 o 

CONH(CH 2 >jI^J ) * v ( rfr fl£ ~ ift * * 

.y-/^,4A i/l6fc*n>L<£#L*:%e> ) S fl? 
Ur 5 x io" 5 ^/^at it ( 4 ) fefllSg , 
cn^7k*$iltT, 1 0 * -fiittfitaf*' 1 • 
r> a ( tti ) 1 «y «s Sii u . nm-ci 0 ^Mfic 

£ i . P B (B)-PFP(CH 2 OCONH(CH 2 H>0 T ) ^ ^ X 
-5 7- 
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1*18*559- 164791 (15) 

ixft 1 2. 0 iy ( 7 0. 8ss) 

TLC Rf =0.2 7 ( V ¥ i3 ^ /v - > , ^ o n >}* 
A^ A / > ^ - A* (10/1 (vyV ) ) ) 
IR * ^ j. a- (KBr) 1 6 9 0,1 6 6 5 (»>C=0 * 
T $ K ) «b " Mfe » 17 10 (*C = 0 ■ *a-iKv® ) 
<»" 1 o 

SJSJ * ~« ^ h A* (CHC£ 5 ) i max 4 1 5,5 3 7, 

5 7 2 ( ) , 6 2 0 nm 

7C $ ^ W ( C 7A H a5 N 1 ^gCu, kL~C ) 
^^Jflt ( tf"# fit ) H; 6. 21(6. 46) , C ; 7 0.28 

(7 0. 54),N;il. 69(1 1. 90)58 

Cu(D)-PFP((CH 2 ) 2 CONH(CH 2 >5N^ ) 9 W ( 0.007 

aj-ta-sMt: f^as^ji 6. ^ 

ID ^5^f F«(II0 •Br Q -PFP((CH 2 ) 2 CONH(CH 2 -^iJ^ 5 ) 

iRfi7. lay(iR^7 4. 2 # ) 
TLC Rf = 0.2 4 (^U^^A-^V — h , ^ 
-56- 

* t & btlft ( 0 - « ^ max 5 3 9 nm) o 

©I m ^Sfiffl U7tfi^ II ^^^Tr^>*^rO#<DiE 
» fc L -t . »5)ft^j««lC3 0»M1 j!t£l« 
^SriS^L^iiC:^, ^^ y h7 i x^^A'7- < 
V ^^z:flj$8#:tN - TA-^A--f ^ # if — A' t 

° * ^mex 54 5 nm^5^U. ^1^X2^^©^^ 
^^a^K! I ^ tTCOtiRffiS ( 0^ >? max 540 

nm ) km* z k , -t •* *> tnwcmnfrT*^ 

M&oK&titm L^*ftiife!S?r^ t k&&W 
btLZo t o ^ & <o %k - K £ ^* o I* 
U4*S(i|i*<i5^!l!I)'tM, I^^^T, 

k?^,, h ^ x ^ ^ # a. 7 4 v *s <o&~mn w t 

N - ^ a ^ t ^✓-^.-c»BJt**t&«#0» 
9R <fc tt * O 4» 5^ * 755 3 B$ « t* 9 3tCH^* 
BE 5? -5 i o 

mwLKitmA *?m± . m m a » 

-5 8- 



